Introduction
We are writing this paper in the primary hope of extending the discourse between the two major subdivisions of modern psychiatry the psychoanalytic tradition and the more recent, rapidly growing, neurobiological. Many of the points of view presented here are not new (Benedek, 1952; Mason ci al, 1957; Mason, 1959 Mason, , 1970 Sachar ci a!, 1963 Sachar ci a!, , 1967 Sachar ci a!, , 1968 ; Knapp ci a!, 1966 Knapp ci a!, , 1970 Ludwig ci a!, 1969;  Reiss, 1974), but recent trends have made it particularly timely to re-emphasize them. Others are apparently ready to discard psych iatry's early scientific tradition and pronounce it dead; we seek to spotlight the common ground for discovery.
Investigators in the fields of psychiatry, psychology, neurology, and neurobiology often latch on to one or another minute aspect of human psychic or biological function and attempt to explain thereby all forms of mental aberration.
Consequently, it is easy to lose sight of what was so aptly formulated by Sir
Charles Sherrington (1906) as â€˜¿ the integrative function of the nervous system'. In its simplest form, this involves the tying together, at successive levels of hierarchy of function, the (functional) tasks of the subordinated levels. Earlier, Hughlings Jackson (1884) laid the basis for this in his â€˜¿ formulations on the evo lution and dissolution (of function) of the nervous system'. At a more complex level, the â€˜¿ nervous system' gathers information from the other organ systems of the body, from various external â€˜¿ sources' and from the centres within the nervous system, and processes all this into meaningful categories which are suitably inter correlated with each other for an overall governance of the organism. Recently, Luria (1970) and Pribram (1961) have emphasized the dynamic patterns of regional neural circuits, eschewing either a narrow localization or overgeneralized concept for higher cortical functions. Most investigators agree that the highest integrative functions are contained within the cerebral cortex and that the inte grative functionings subsume the molecular ones. Yet there are many strong movements to reassert monistic approaches both to psychic functioning and to psychopathology.
SUMMARY
The It is vital that the information from each of these disciplines be used to critique data in the other fields, as well as for generating and evaluating theoreticalconstructs. It seems fruitful to us to focus on the inter-disciplinary field at this time and to try to tie together some of the related data.
Our preliminary efforts to establish a dialogue between analytic writers and developmental neurobiologists lead us to draw, as examples, studies from each field; we are not attempting to provide an exhaustivereview.
The evidence is now impressive that there are biological changes and predispositions in the major psychoses such as manic-depressive illness and schizophrenia (Sachar et a!, 1963 (Sachar et a!, , 1967 Freedman, 1975; Winokur et al, 1969; Kety et al, 1976 (Harlow et a!, 1965 (Harlow et a!, , 1973 Harlow and Suomi, 1971; Heath, 1972; McKinney et a!, 1972a and b; McKinney, 1974; Suomi et al, 1970 Suomi et al, , 1977 (Table I ). This work should be considered in relation to earlier psychoanalytic and cognitive formulations about human psychic growth and development (Freud, 1905 (Freud, , 1914 (Freud, , 1915 (Freud, , 1916a (Freud, and b, 1926 Piaget, 1952; Piaget ci ci, 1960; Spitz, 1945 Spitz, , 1946 Spitz, , 1965 Erikson, 1963; Mabler, 1968; Mahler ci ci, 1975 Kluver and Bucy in animals (Arieti, 1974) , is gradually fused with and superseded by the visual mode (Piaget, 1952; Spitz, 1965 roughly at this time that the Babinski response disappears and the child has coordinated his locomotor skills and begins to walk. The more complex functional constellations which char acterize the oral period, as defined by Freud (1905) , and the sensorimotor stage, as defined by Piaget (1936 Piaget ( , 1952 , evolve as the myelination process unfolds in the first and second year.
The development of the striatum and limbic systems, as measured by the degree of myein ation, continues well beyond the first year of life (Table 1) The newborn is dependent symbiotic, and obviously has a prepotent oral means for relating to the universe and receiving susten ance. However, meeting the physiological needs alone cannot suffice to maintain the new infant. If the psychological and social needs of this period are not adequately fulfilled, the primate (Goodall, 1971; Harlow ci ci, 1973) or human (Spitz, 1945 (Spitz, , 1946 Bowlby, 1969) 
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x U w the experience (Seligman, 1975) . Less drastic curtailment of psychosocial input from the parent caretakers can also interfere with the proper unfolding of the developmental process and obstruct the realization by the new organism of its potential (Spitz, 1965; Cummins et al, 1977) . Developmental expression of the full biogenetically-determined endowment of the infant is dependent upon the parental provision of an optimal setting, including relationships, for the infant.
Such an optimal setting is difficult to define, as it shifts continually during the whole of the period of development; but some indicators of the settings optimal for humans in the early years can be gleaned from Spitz (1965) , Mahler et al (1975) and from the section of this paper which follows.
Implications of the Relative Immaturity of the Cortex During Early Development
The caudal-rostral sequence of neural matur ation may have important implications for behaviour.
The infant has a relatively more mature development of the brain-stem and limbic system than of the neocortex (Table I) Examples of this phenomenon are elegantly illustrated in the work of Hubel and Wiesel (1968, 1972) , who demonstrated that depriv ation of normal visual input to developing mammalian infants can lead to temporary or permanent impairment of visual processing, as recorded from single nerve cells along the visual pathway. In addition, specific neuroanatomical alterations, such as both atrophy and com pensatory hypertrophy, were manifested in layer IV of the occipital cortex of these animals (Wiesel et al, 1974; Kennedy et al, 1976 There are many other examples of this effect in studies of animals reared in enriched and complex social and â€˜¿ material' environments as compared with animals reared in environments relatively lacking in social and material stimuli (Henderson, 1970; Rosenzweig, 1971; Gottlieb, 1971 ; Greenough, 1976; Cummins et al, 1977) . These data clearly demonstrate a relationship between a number ofneural parameters and the degree of complexity of the rearing conditions of the animal. Variations in number, size, and complexity of neurons in limbic and cortical structures have been documented in relation to the pattern of the animal's early environmental experience (Greenough, 1976) .
Just as the major aberrations in motor functioning stemming from pyramidal tract maldevelopment become obvious in the one year-old child as he attempts to initiate and expand his walking skills, may not the emer gence of other clinical syndromes be expected to correspond to the peak period of development and maturation of neural substrates which have been flawed? For example, may not the sharp increase in the incidence of hyperactivity; associated with the minimal cerebral dysfunction syndrome during the fifth to the seventh years of life, correspond to a time of greater maturity of the extrapyramidal and limbic system relative to the neocortex? The schizophrenic syndromes and, later, bipolar and unipolar depressive illness, likewise, have their respective surges of incidence at various points along the develop mental continuum (Bland, 1977) . Does each of these syndromes have its roots in the develop ment of the rostral brain at a much later time than the more caudal centres, as indicated in the protracted period of maturation of the reticular activating system and of intracortical association fibres which subserve the expansion of neocortical functions? Do the late develop ment and late maturation of these advanced neuronal systems predispose the individual to a tendency to pathological skewing of develop ment as a consequence of specific earlier traumas?
Biochemical
Substrates for Differential
Stress Responsivity
It is worthy of note that, in a fashion similar to the myeination sequences, there are also specific developmental sequences for the appear ance of biogenic amine and other neuro transmitter agents (Coyle and Axelrod, 1971, 1972; Heller, 1972 Heller, , 1975 Himwich, 1971 Himwich, , 1975 (Himwich, 1971 (Himwich, , 1975 evidence that an infant monkey subjected to separation from its mother is more susceptible to behavioural disorganization fol lowing subsequent separation during adult hood. From the pharmacological perspective, the experimental evidence suggests that early induced abnormalities in the development of noradrenergic systems can lead to later alter ations in behavioural activity (Shaywitz et al, 1976; McLean et al, 1976; Bresler et ci, 1976) . Shaywitz and collaborators (1976) presented evidence that early interference with developing noradrenergic systems by injecting the chemical toxin 6-hydroxydopamine later produced in creased incidence of hyperative behaviour which was specifically linked with the develop mental period during which the injections were made. Early alterations in norepinephrine metabolism induced with 6-hydroxydopamine may differentially change the later developing levels of norepinephrine in various areas of the brain (Kostrezewa and Garey, 1976; Sachs and Jonsson, 1975) . Most striking is the report by Giulian et a! (1974) that a single cold stress on day one of life may result in an altered (increased) open field activity when animals are tested 240 days later. This altered behaviour is time-specific and associated with changes in serotonin levels. The effects of stimulants on motor activity and stereotypy are also related to degree of social deprivation (Sahakian et ci, 1975) . Welch and Welch (1969) report deple tions in serotonin, norepinephrine and dopa mine in animals reared as social isolates. Since a neurotropic effect of the monoamines has been postulated by various workers (Heller, 1972 (Heller, , 1975 Lauder and Bloom, 1974; Maeda et a!, 1974; Vernadakis and Gibson, 1974; Kasamatsu and Pettigrew, 1976) , it is possible that critical alterations occurring in monoamine pathways on the basis of stress experience may affect subsequent maturational rates and patterns in later developing neural systems.
Biophysiological

Substrates of Fixation and Regression
Thus there may be discernible anatomical, biochemical, physiological, as well as psycho logical alterations associated with the pheno mena which psychoanalysts designate fixation and regression. The neurophysiological model of kindling may be particularly relevant, since one need not posit a specific neural structural or biochemical abnormality, but rather a physiological marker for the development of a memory trace. One form of kindling can be produced by repetitive daily stimulation of various limbic system structures with an electrical current that is initially subthreshold for any obvious effects on electrical after discharges or behaviour (Goddard et a!, 1969; Goddard and Douglas, 1975; Racine, l972a and b; Wada and Sato, 1974) . Eventually this repetitive but intermittent stimulation becomes associated with increasingly long and widespread electrical after-discharges and spiking activity throughout the limbic system and reticular formation. Ultimately, major motor seizures occur in response to what were previously subthreshold stimulations. The kindling pheno menon, i.e., increasing responsiveness to the same stimulus over time, can be demonstrated as reduced after-discharge thresholds and need not involve seizure activity at all (Racine, l972a and b). Kindling may thus be used not only as a model of epileptogenesis but also as a model of learning and memory at a neuronal level (Goddard and Douglas, 1975) Whenever some skewing of the neural or psychic develop mental process occurs, the subsequent develop ment is influenced by the earlier skewing and proceeds in the direction that was thereby imparted to it. The epigenetic concept is supported by the work of Hubel and Weisel (1968 , 1970 , 1972 ; they demonstrate altera tions in the visual centres when the eyelids are sutured.
Later opening of the lids will lead to some restoration of function, but on the already altered neural substrate.
Further development of visual substrates and function will bear the stamp of this skewing.
Thus far we have attempted to interpolate and intercorrelate various psychological and psychoanalytic concepts with neurophysiolo gical, neuroanatomical, and biochemical developmental points of view. Let us carry this speculative process one step further. Just as a more chronically kindled animal may develop spontaneous reactivation of the kindled centres (Wada eta!,1974; Pinel and Van Oot, 1975) , so it may also be possible for the child or adult, spontaneously or following stress, to regress to a previous level of functioning independent of the recurrence of a particular stressful external situation. For example, certain parallels may be drawn in the development of recurrent manic depressive illness. On the basis of both experi ential and genetic vulnerabilities, an early predisposition to mood swings in response to loss may be established in a child's neural and psychological circuitry. With subsequent losses, reactivation of this particular predisposition may lead this individual to experience a recurrent affective alteration. If, following repeated manic or depressive episodes in the adult, the process has been well enough â€˜¿ kindled', the affective aberrations may begin to occur relatively independently of particular stressful situations or losses. This appears to be the case in at least some patients with rapidly cycling manic-depressive illness for whom the particular precipitants of affective episodes become more and more obscure as the process becomes more frequent (Grof et a!, 1974; Stoddard ci ci, 1977 ) and a rhythmic, seemingly autonomous, cyclicity evolves (Winokur et ci, 1969; Post ci ci, 1977 Post ci ci, , 1978 Post, 1977) .
It is worthy of note that when an area of brain other than the original site is stimulated electrophysiologically, an â€˜¿ interference' with the pre-existing kindling is produced, and the initial site shows some decrement in its ease of kindling (Goddard ci a!, 1969; McIntyre, 1978) . Again, to use this as an analogy, one might speculate that a given (learned) pattern of behaviour, and its underlying neurophysiological concomitants which are particularly susceptible to activation, may be rendered less susceptible to reactivation through alternative excitation. This conceivably can be accomplished by psycho therapeutic or other relearning techniques, such that alternative sets of neuronal circuits are facilitated and reactivated at crucial junctures to reduce the intensity of the original patterns of reaction. Mechanisms similar to this may be involved in the relief of troublesome psycho pathological syndromes when severe illness or stress supervenes.
From another perspective, the recent work on lateralization of cerebrocortical function should be carefully evaluated for relevance to psycho analytic concepts, particularly unconscious men tal processes. Since the classical work of Sperry and collaborators (1969) and Gazzaniga and Sperry (1967) on patients with corpus callosum sections, there is little doubt that information which is available to the â€˜¿ non-dominant' hemisphere may be totally unavailable for verbal recall. It may be readily accessible, nevertheless, when the â€˜¿ split-brain' subject is asked to demonstrate his knowledge of a particular idea or concept through another sensorimotor modality, such as touch or manipulation, which does not involve explicit verbal productions. This and related work on hemispheral laterality of cognitive and emo tional function has been extensively reviewed elsewhere (Flor-Henry, 1969 , 1974 Galin, 1974) . Grigg (1977) has speculated about such laterality as a determinant of the style of working at interpretation of dreams by psycho analysts.
Presumably some differences in dreaming too may be expectable on a similar basis. Our understanding of unconscious mental processes can be furthered by the elucidation of the neuroanatomical and neurophysiological substrates involved.
If we take a brief look at the psychoanalytic structural systems of the psyche as they relate to the developmental continuum, it would appear that only the most general suggestions can be offered regarding underlying neural substrate. Perhaps the â€˜¿ id' may be construed to be sub served by hypothalamic and brain-stem centres, augmented to a limited extent by striatal and limbic structures.
The ego and superego develop later; the superego going through its critical period in the fifth and sixth years of life. MacLean (1958 MacLean ( , 1973 indicates that the superego may be subserved in large measure by limbic centres. Ego functions have early roots, many of which also may be retained as limbic system memory traces, or evolve into char acterological traits. Major ego maturations in the latter part of the first decade and thereafter are probably subserved by the evolving neo cortex (Table I) . Maturation of sufficient neocortex provides for superordinate integration, thus allowing â€˜¿ secondary' autonomy (Hartmann, 1958 
